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(57) Abstract: A process for the manufacture of a glazable, moulded panel, door or window which moulding includes, on at least 
three sides of the area to be glazed, a plastics foam core and one or more continuous, integral skins comprising a synthetic polymer, 
which process includes: forming the plastics foam core with a continuous groove in register with the intended position of the glazing, 
the groove extending along the at least three sides of the area to be glazed; lining the groove with a layer of a synthetic polymer 
which may be the same as or different from the skin polymer(s), the layer being at least partly contiguous with the or each skin; 
slidably inserting a former into the groove; and moulding the panel, door or window with the application of heat and pressure thereby 
bonding the layer of synthetic polymer to the or each skin to form a continuous, integral skin of a synthetic polymer about the at 
least three sides of the area to be glazed. 
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IMPROVEMENTS IN PRODUCTION OF GLAZED PANELS 

THIS INVENTION relates to shaped bodies, for example those used in the building and 
furnishing industries. More particularly, this invention relates to synthetic resin 
5 mouldings such as panels, doors and windows. 

In the production of such synthetic resin mouldings, certain areas of the main panel, door 
or window have sections which have a decorative or functional, such as a glazing, effect. 
Around the perimeter of such sections a restraining moulding is typically applied which 
1 0 projects before the face of the section and which generally has an aesthetic appearance, 
termed a bolection. Where the bolection is fabricated as a synthetic resin moulding, it is 
found that not only the dimensional stability and consequent alignment of the bolection 
but also its colour and gloss match with the main panel have given rise to intractable 
quality control problems. 

15 

The present invention seeks to provide a new process to overcome these problems. 

According, therefore, to one aspect of this invention there is provided a process for the 
manufacture of a glazable, moulded panel, door or window which moulding includes, on 
20 at least three sides of the area to be glazed, a plastics foam core and one or more 
continuous, integral skins comprising a synthetic polymer, which process includes: 

forming the plastics foam core with a continuous groove in register with the 
intended position of the glazing, the groove extending along the at least three sides 
of the area to be glazed; 
25 lining the groove with a layer of a synthetic polymer which may be the same as 

or different from the skin polymer(s), the layer being at least partly contiguous 
with the or each skin; 

slidably inserting a former into the groove; and 

moulding the panel, door or window with the application of heat and pressure 
30 thereby bonding the layer of synthetic polymer to the or each skin to form a 
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continuous, integral skin of a synthetic polymer about the at least three sides of the 
area to be glazed. 

According, to one embodiment of this aspect of the invention, there is provided a process 
5 for the manufacture of a glazable moulded panel, door or window which moulding 
includes, on at least three sides of the area to be glazed, a plastics foam core and one or 
more continuous, integral skins comprising a synthetic polymer, which process includes: 
forming the plastics foam core with a continuous groove in register with the 
intended position of the glazing, the groove extending along the at least three sides 
10 of the area to be glazed; 

lining the groove with a plastics channel interposed contiguously between which 
groove and channel is a synthetic polymer which may be the same as or different 
from the skin polymer(s); 
slidably inserting a former into the groove; and 
1 5 moulding the panel, door or window with the application of heat and pressure 

thereby forming a continuous, integral skin of a synthetic polymer on the at least 
three sides of the area to be glazed. 

According to a second embodiment of this aspect of the invention the plastics channel and 
20 the lining of synthetic polymer is replaced by generally parallel sheets of the synthetic 
polymer, such as glass reinforced plastics sheet, typically of 1.5 mm thickness before 
moulding, secured to a frame such as a timber frame, for example by staples, which frame 
only partially fills the extremity of the groove. The former is then slotted between the 
sheets of synthetic polymer. 

25 

The term "glazing" is used herein broadly and without limitation. Thus, it covers single 
pane as well as double or triple glazing. The glazing material may be conventional 
silicate glass or toughened glass or it may be a plastics material such as polycarbonate. 
The glazing material may also be uncoated or coated; for example, coated with a shatter 
30 proof coating of PVB. Furthermore, the glass may be coated to be (at least partially) 
reflective; may be coloured or clear; and may be transparent or translucent. 
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The term "panel" is used herein broadly and includes false walls, wall facias, office 
dividers and the like. 

The or each synthetic polymer from which the skin(s) are fabricated may be any polymer 
5 customarily used in the resin fabricating industry; and without prejudice to the generality 
of this statement may comprise a filled or unfilled thermoplastic addition or condensation 
polymer. Preferably, it may comprise a polymer of a vinyl halide such as vinyl chloride; 
for example PVC, especially uPVC, or a polyester. The synthetic polymer may also be 
crosslinkable in a manner known per se. Where the synthetic polymer is a filled polymer 
10 it is preferred that the filler may comprise a fibrous filler: it is particularly preferred that 
the filler may comprise glass fibre. 

. Suitably, the plastics foam may be a polystyrene, a polyurethane or a phenol/aldehyde 
foam, preferably a phenol/aldehyde foam. Desirably, the foam may be a substantially 
1 5 open cell foam. While it is possible to use a foam with a density of 20kg m~ 3 or more, it 
is found desirable to include a filler in the foam to furnish a foam with a density of 
75kgm* 3 or more. Such a density makes the resulting panel, door or window sound and 
handle more like a conventional wooden product. 

20 A particularly suitable foam is a substantially rigid filled phenolic foam preparable by 
effecting a curing reaction between: 



a) a liquid phenolic resole and 



b) a strong acid hardener for the resole, in the presence of 



25 



c) a finely divided inert and insoluble particulate solid which is present in an 



amount of at least 5% by weight of the liquid resole and is substantially 



30 



uniformly dispersed through the mixture containing resole and hardener; 
the temperature of the mixture containing resole and hardener not exceeding 85°C 
and the temperature and concentration of the acid hardener being such that 
compounds generated as by-products of the curing reaction are volatilised within 
the mixture before the mixture sets whereby a foamed phenolic resin product is 
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produced. 

Details of such foams and their preparation are disclosed in International (PCT) Patent 
Publication W099/35364, the contents of which are incorporated herein by reference. 

5 

The synthetic polymer, which may be interposed contiguously between the groove and 
the channel or may be secured to a frame in the groove, may be the same as or different 
from the skin polymer(s). It is particularly preferred that the skin polymer and the said 
interposed polymer are glass fibre reinforced polymer. The plastics channel may also be 
1 0 PVC or polyester; including glass fibre-filled polyester; for example, prepared by a 
pultrusion process. After moulding with heat and pressure, the skins; interposed polymer 
and (where present) plastics channel are formed into a continuous, integral skin. 

Preferably two skins, which may be the same or different, are adhesively bonded to 
1 5 opposing faces of the panels, doors or windows. The panels, doors or windows also 
include a frame or frame members which are suitably fabricated from wood. 

In accordance with the process of this invention, the groove may be formed in the 
exposed surface of the filled plastics foam by engaging the exposed surface with a cutting 

20 tool of predetermined profile; and effecting relative motion between the exposed surface 
and the cutting tool in a direction generally parallel to the exposed surface. The 
predetermined profile may include at least one dovetail-forming region. It is a desirable 
(but not essential) feature of the invention that the opposing faces of the panel, door or 
window are symmetrical. Preferably, the former may be fabricated from a plastics foam 

25 as herein described. Suitably, it may be inserted through a slot in the plastics foam which 
cooperates with the groove. If desired, after moulding, the perimeter of the aperture is 
trimmed. Then, the (remains of the) former may be replaced with glazing; for example, 
by manually tapping out the former and inserting the glazing through the said slot. The 
slot may preferably be in the included top rail of the panel, door or window. The slot may 

30 be lined prior to moulding with plastics walls interposed contiguously between which 
walls and channel is a synthetic polymer which may be the same as or different from the 
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skin polymer(s). In the final stage of the process, the top rail may suitably be capped with 
a polyurethane foam. Finally, it is desirable that a beading is provided around the 
perimeter of one or both opposing faces of the panel, door or window. 

5 This invention also provides a glazed moulded panel, door or window preparable by the 
hereindescribed process of the invention. Desirably, the invention includes a glazable 
moulded panel, door or window which moulding includes, on at least three sides of the 
area to be glazed, one or more continuous, integral skins comprising a synthetic polymer. 
Suitably, the glazable or glazed panel, door or window is one wherein the opposing faces 
10 of the panel, door or window are symmetrical. Preferably, the glazed moulded panel, 
door or window is one which includes no bolection about the glazed area. 

The invention will now be further described, by way of example, with reference to the 
1 5 accompanying drawings in which: 

Figure 1 represents, in partial top plan cross- section, the prior art construction which 
gives rise to the problem; 

20 Figure 2 represents, in partial cross-section, the materials laid up in a mould prior to 
moulding in accordance with the invention; 

Figure 3 represents, in partial cross-section, the trimmed moulded precursor of the 
invention; 

25 

Figure 4 represents, in partial cross-section, the glazed construction of the invention; and 

Figure 5 represents, in cross-section, detail of the second embodiment of this invention. 

30 In the prior art construction represented in Figure 1 , there is shown part of a glazed panel 
for a door including a frame (!') which is fabricated from wood (2 r ) and from a filled 
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phenolic foam insert (3'). The foam insert is formed along its length with a rebate (4') 
dimensioned to receive the glazing (5 ') and to seat the bolection (6') in correct alignment. 
The externally presented surfaces (7') of the frame are faced with a moulded synthetic 
resin skin (8') interposed between which and the frame is a glass mat (not shown) into 
5 which, on moulding, the resin permeates to produce a glass reinforced plastics (GRP) 
product. 

An extruded aluminium glazing clip (9') is held along its length to the foam insert with 
tines (not shown) to form with the rebate a groove into which the glazing slots to rest on 
1 0 double sided adhesive tape (10 r ) of thickness about 1 .5 to 2.0 mm. The bolection seats 
on the synthetic resin skin and on the glazing, the seating in both instances being also on 
double sided adhesive tape, and is retained by screw (11') which passes through the 
glazing clip and into the foam moulding. The junction of the glazing and the adhesive 
layer is sealed with a silicone beading (12'). 

15 

In the construction according to the present invention which is represented in Figures 2 
to 4, inclusive, there is shown a lay-up, in a mould, of part of a glazable panel for a door 
which includes a frame (1) which is fabricated from wood (2) and from a filled phenolic 
foam core (3) which core includes along at least three sides of the area to be glazed a 

20 groove (4), symmetrically disposed in section. The externally presented surfaces of the 
frame are faced with a synthetic resin skin (5) interposed between which and the frame 
is a glass mat (6), the resin skin and glass mat extending also over the glazable area (7). 
The groove is also lined with a glass mat (8) and synthetic resin layer (9); and is profiled 
to receive a PVC lining-channel (10) which, in turn, is dimensioned and positioned to 

25 receive a sealed double glazing unit (11). A former (12), formed from the filled phenolic 
foam, is slidably inserted via a slot (not shown) in the top rail into the lining channel. 

The panel, door or window is produced from such a lay-up by closing this mould and 
applying heat and pressure. The temperature increases, during the reactive moulding, to 
30 between 100° and 150°C, such as 125°C, while the applied pressure is from 50 to 70 
tonnes m" 2 , typically 100 tonnes per 1.7m 2 area. The moulded blank precursor of the 
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construction according to the invention is then removed from the mould and the area to 
be glazed is routed (as is shown in Figure 3). The remains of the former (12) are then 
removed manually to expose a continuous, interposed skin (13) from one side of the 
construction via the lining channel to the other side which is formed, on moulding, by the 
5 synthetic resin permeating the glass mat to produce a glass reinforced (GRP) plastics 
product. 

The glazing unit ( 1 4) is next incorporated into the lining channel and pre-formed, push-fit 
PVC strip seals (15) are manipulated around both external aspects of the glazing unit. 
1 0 Finally, the top rail is closed by insertion of a pre-formed PU foam insert and capped with 
a top plate to seal the construction (not shown). 

Figure 5 depicts the groove lining of the second embodiment of the invention in which 
glass reinforced plastic sheets (20, 20') are secured by staples (not shown) to a timber 
15 frame (21). This lining is fitted into the groove and the former (22) is then inserted 
therein. 

The process of the present invention furnishes at least some of the following advantages: 

20 • colour match problems reduced or eliminated; 

alignment problems reduced or eliminated; 

• surface shine problems reduced or eliminated; 

• reduces "handling 55 of the panel, door or window. 
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CLAIMS 

1 . A process for the manufacture of a glazable, moulded panel, door or window 
which moulding includes, on at least three sides of the area to be glazed, a plastics 

5 foam core and one or more continuous, integral skins comprising a synthetic 

polymer, which process includes: 

forming the plastics foam core with a continuous groove in register with the 
intended position of the glazing, the groove extending along the at least three sides 
of the area to be glazed; 
1 0 lining the groove with a layer of a synthetic polymer which may be the same as 

or different from the skin polymer(s), the layer being at least partly contiguous 
with the or each skin; 

slidably inserting a former into the groove; and 

moulding the panel, door or window with the application of heat and pressure 
1 5 thereby bonding the layer of synthetic polymer to the or each skin to form a 

continuous, integral skin of a synthetic polymer about the at least three sides of the 
area to be glazed. 

2. A process according to claim 1 wherein the synthetic polymer comprises a 
20 polymer of a vinyl halide or a polyester. 

3. A process according to claim 1 or 2 wherein the synthetic polymer is 
crosslinkable. 

25 4. A process according to any preceding claim wherein the synthetic polymer is a 

filled polymer. 

5. A process according to claim 4 wherein the filler comprises a fibrous filler. 



30 6. 



A process according to claim 5 wherein the filler comprises glass fibre. 
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7. A process according to any preceding claim wherein the plastics foam is a 
polystyrene, polyurethane or a phenol/aldehyde foam. 

8. A process according to any preceding claim wherein the plastics foam is a filled 
5 foam. 

9. A process according to any preceding claim wherein the plastics foam is an open 
cell foam. 

10 10. A process according to any preceding claim wherein the plastics foam has a 

density of 75kgm" 3 or more. 

11. A process according to any preceding claim wherein the filled plastics foam is 
preparable by effecting a curing reaction between: 

15 a. a liquid phenolic resole and 

b. a strong acid hardener for the resole, in the presence of 

c. a finely divided inert and insoluble particulate solid which is present in an 
amount of at least 5% by weight of the liquid resole and is uniformly 
dispersed through the mixture containing resole and hardener 

20 the temperature of the mixture containing resole and hardener not exceeding 85 °C 

and the temperature and concentration of the acid hardener being such that 
compounds generated as by-products of the curing reaction are volatilised within 
the mixture before the mixture sets whereby a foamed phenolic resin product is 
produced. 

25 

12. A process according to any preceding claim wherein two skins, which may be the 
same or different, are adhesively bonded to opposing faces of the panel, door or 
window. 



30 13. 



A process according to any preceding claim wherein the groove profile includes 
at least one dovetail-forming region. 
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14. A process according to any preceding claim wherein the opposing faces of the 
panel, door or window are symmetrical. 

5 15. A process according to any preceding claim wherein the former is fabricated from 

a plastics foam according to any of claims 7 to 1 1 . 

16. A process according to any preceding claim wherein, after moulding, the 
perimeter of the aperture is trimmed. 

10 

17. A process according to any preceding claim wherein the (remains of the) former 
are replaced with the glazing. 

18. A process according to any preceding claim wherein the former and the glazing 
15 are inserted through a slot in the plastics foam which co-operates with the groove. 

19. A process according to claim 1 8 wherein the slot is in the intended top rail of the 
panel, door or window. 

20 20. A process according to claim 1 8 or 1 9 wherein the slot is lined, prior to moulding 

with plastics walls interposed contiguously between which walls and channel is 
a synthetic polymer which may be the same as or different from the skin 
polymer(s). 

25 21. A process according to any preceding claim where in the top rail of the glazed 

moulded panel, door or window is capped with a polyurethane foam. 

22 . A process according to any preceding claim wherein a beading is provided around 
the perimeter of one or both opposing faces of the panel, door or window. 

30 

23. A process according to any preceding claim substantially as hereinbefore 
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described and with reference to Figures 2 to 5 of the accompanying drawings. 

24. A glazed moulded panel, door or window preparable by a process according to 
any preceding claim. 

5 

25. A glazable, moulded panel, door or window which moulding includes, on at least 
three sides of the area to be glazed, one or more continuous, integral skins 
comprising a synthetic polymer. 

10 26. A glazable moulded panel, door or window wherein the opposing faces of the 

panel, door or window are symmetrical. 

27. A glazed moulded panel, door or window which includes no bolection about the 
glazed area. 

15 

28. A glazable or glazed moulded panel, door or window according to any of claims 
25 to 27 preparable by the process of any of claims 1 to 23. 



29. 

20 



A glazed moulded panel, door or window according to any of claims 24 to 28 

i 

substantially as hereinbefore described and with reference to Figures 2 to 5 of the 
accompanying drawings. 
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